Unexpected wide substrate specificity of C. perfringens α-toxin phospholipase C.
Clostridium perfringens phospholipase C (CpPLC), also called α-toxin, is the main virulence factor for gas gangrene in humans. The lipase activity serves the bacterium to generate lipid signals in the host eukaryotic cell, and ultimately to degrade the host cell membranes. Several previous reports indicated that CpPLC was specific for phosphatidylcholine and sphingomyelin. Molecular docking studies described in this paper predict favorable interactions of the CpPLC active site with other phospholipids, e.g. phosphatidylethanolamine, phosphatidylinositol and, to a lesser extent, phosphatidylglycerol. On the basis of these predictions, we have performed experimental studies showing α-toxin to degrade all the phospholipids mentioned above. The molecular docking data also provide an explanation for the observed lower activity of CpPCL on sphingomyelin as compared to the glycerophospholipids.